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(57)Abstract: 



PROBLEM TO BE SOLVED: To improve reliability, while enabling the secure 
starting without having the water left in a fuel cell system freeze at stopping. 
SOLUTION: This fuel cell system is provided with a reformer 12, cells 14 for fuel 
cell, a methanol tank 16 for storing methanol, a water recovering tank 19 for 



storing the moisture discharged from the cells 14, a methanol squeous solution 
tank 20 for mixing methanol and the water, and a switching valve 22 connected 
to a lower part of the water recovering tank 18 and capable of draining all the 
water which is inside the water recovering tank 18 and a water passage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the refining machine which generates the reformed gas which 
contains hydrogen gas from the mixed liquor of a methanol and water. The 
methanol tank which is the fuel cell system which supplies said reformed gas to 
the fuel cell eel which opposite-**(ed) the anode lateral electrode and the cathode 
lateral electrode on both sides of the electrolyte, and stores said methanol, While 
said methanol and said water are measured, respectively and are supplied from 
the water recovery tank which stores the moisture discharged from said fuel cell 
eel at least, and said methanol tank and said water recovery tank The fuel cell 
system characterized by connecting with the lower part of the methanol water- 
solution tank which supplies the mixed liquor of said methanol and said water to 
said refining machine, and said water recovery tank, and having the switch bulb 
which can be drained for all the water within this water recovery tank and a water 
path. 

[Claim 2] The fuel cell system characterized by having the control circuit which 
opens said switch bulb in a fuel cell system according to claim 1 in case a system 
stop signal is inputted by a system startup/safety switch. 
[Claim 3] It is the fuel cell system characterized by being set as the capacity 
which can store said mixed liquor of only a complement in collecting the moisture 
by which said methanol water-solution tank is discharged at least from said fuel 
cell eel after starting in a fuel cell system according to claim 1 in said empty water 
recovery tank, and starting feed water on this methanol water-solution tank. 
[Claim 4] It has the refining machine which generates the reformed gas which 
contains hydrogen gas from the mixed liquor of a methanol and water. It is the 
wastewater approach of the fuel cell system which supplies said reformed gas to 
the fuel cell eel which opposite-**(ed) the anode lateral electrode and the cathode 
lateral electrode on both sides of the electrolyte. While measuring said methanol 



stored by the methanol tank and supplying a methanol water-solution tank The 
process which measures said water from the water recovery tank which stores 
the moisture discharged from said fuel cell eel at least, supplies said methanol 
water-solution tank, and obtains the mixed liquor of said methanol and said water, 
The process which supplies the mixed liquor of said methanol and said water to 
said refining machine from said methanol water-solution tank, and generates said 
reformed gas, The process adjusted to the flood condition which had said 
methanol water-solution tank set up after operation of said fuel cell system is 
suspended, The wastewater approach of the fuel cell system characterized by 
having the process which opens the switch bulb connected to the lower part of 
said water recovery tank, and drains all the water within this water recovery tank 
and a water path when said methanol water-solution tank will be in flood 
condition. 

[Claim 5] The wastewater approach of the fuel cell system characterized by 
judging the shutdown of said fuel cell system in the wastewater approach 
according to claim 4 when a system stop signal is inputted by a system 
startup/safety switch. 

[Claim 6] The wastewater approach of the fuel cell system characterized by 
having the process which opens said switch bulb and drains surplus water in the 
wastewater approach according to claim 4 in case the oil-level location of said 
methanol water-solution tank is more than setting-out height, or in case the water 
level of said water recovery tank is more than setting-out height. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the refining machine which 
generates the reformed gas which contains hydrogen gas from the mixed liquor 
of a methanol and water, and relates to the fuel cell system which supplies said 
reformed gas to the fuel cell eel which opposite-**(ed) the anode lateral electrode 
and the cathode lateral electrode on both sides of the electrolyte, and its 
wastewater approach. 
[0002] 

[Description of the Prior Art] For example, the fuel cell stack constituted by 
pinching and carrying out two or more laminatings of the fuel cell eel which 
opposite-**(ed) the anode lateral electrode and the cathode lateral electrode on 
both sides of the solid-state polyelectrolyte film with a separator is developed, 
and it is being put in practical use by various applications. 
[0003] By supplying oxidant gas (air) to a cathode lateral electrode, said 
hydrogen gas ionizes this kind of fuel cell stack, and it flows the inside of the 
solid-state polyelectrolyte film, and it is constituted so that electrical energy may 
be obtained to the exterior of a fuel cell by this, while supplying the reformed gas 
(fuel gas) containing the hydrogen gas generated by steam reforming of for 
example, a methanol water solution to an anode lateral electrode. 
[0004] By the way, in the fuel cell stack of a mounted mold, it is difficult especially 
in the passenger car aiming at periodical root transit etc. to supply a methanol 
water solution. For this reason, only a methanol is supplied and required water 
has the realistic method which collects and uses the produced water in a fuel cell 
stack. However, in order to prepare a comparatively mass water tank, in case it is 



used in a cold district, there is a possibility that water required for refining may be 
frozen, and there is a problem that smooth start up of a fuel cell stack becomes 
difficult. 

[0005] While being arranged in this methanol depot [ which stores a methanol ], 
and methanol depot bottom there as indicated by JP,8-91804,A The refining raw 
material liquid depot which the supply path of the water discharged from a fuel 
cell is connected, and stores the mixed liquor of a methanol and water, The 
inflow of the methanol which is arranged between said methanol depot and said 
refining raw material liquid depot, and flows into said refining raw material liquid 
depot from said methanol depot the mixing ratio of the methanol and water in 
said refining raw material liquid depot - the raw material liquid feeder equipped 
with the inflow adjustment device adjusted so that a rate may become a 
predetermined value is known. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
conventional technique, although anti-freeze is possible in order not to use a 
water tank, it is easy to freeze the water which remained in the supply path of the 
water which connects a fuel cell and a refining raw material liquid depot. Thereby, 
the problem that the inside of this supply path will be blockaded is pointed out. 
[0007] and the refining reaction of a methanol water solution -- CH3 OH+H2 O- 
>3H2+C02 it is -- while -- the reaction in a fuel cell - 3H2+C02+3/202 ->3H2 
0+C02 it is . For this reason, the generation water discharged from a fuel cell is 
theoretically set to three mols to water required changing methanol 1mol to 
hydrogen being one mol. Therefore, the generation water beyond the need will 
be introduced into a blowdown raw material liquid depot, and processing of the 
water which serves as a surplus to the mixing ratio of a methanol and water 
poses a problem. 

[0008] This invention processes surplus water simply and aims at offering the 
wastewater approach of fuel cell system **** suitable for especially mount while it 
solves this kind of problem and prevents freezing of the water within a system 



certainly. 
[0009] 

[Means for Solving the Problem] By the fuel cell system concerning this invention, 
and its wastewater approach, while a methanol is stored by the methanol tank, 
the moisture discharged at least by the water recovery tank from a fuel cell eel is 
stored, said methanol and water are measured from said methanol tank and said 
water recovery tank, respectively, and a methanol water-solution tank is supplied. 
And the mixed liquor of a methanol and water is supplied to a refining machine 
from a methanol water-solution tank, reformed gas is generated, this reformed 
gas is supplied to a fuel cell eel, and a generation of electrical energy is started in 
this fuel cell cel. 

[0010] Next, if operation of a fuel cell system was suspended, after being 
adjusted to the flood condition to which the methanol water-solution tank was set, 
the switch bulb connected to the lower part of a water recovery tank is opened, 
and all the water within this water recovery tank and a water path is drained. 
Thereby, while the fuel cell system has stopped, water does not exist in this fuel 
cell system, especially freezing in a cold district can be prevented as much as 
possible, and the dependability of said fuel cell system improves. 
[001 1] Here, since the shutdown of a fuel cell system is judged when a system 
stop signal is inputted by a system startup/safety switch, the shutdown condition 
of a fuel cell system can be judged simply and certainly. 
[0012] Moreover, the methanol water-solution tank is set as the capacity which 
can store the mixed liquor of only a complement in collecting the moisture 
discharged from a fuel cell eel at least after starting in an empty water recovery 
tank, and starting feed water on said methanol water-solution tank. For this 
reason, while small capacity-ization of a methanol water-solution tank is attained 
and the miniaturization of the whole fuel cell system is attained easily, it becomes 
possible to large-capacity-ize a methanol tank effectively. 
[0013] In case the oil-level location of a methanol water-solution tank is more 
than setting-out height, or in case the water level of a water recovery tank is 



more than setting-out height, a switch bulb is opened and surplus water is 
drained further again. Therefore, it becomes possible within a fuel cell system to 
prevent the oversupply of water, and overflow effectively with an easy 
configuration. 
[0014] 

[Embodiment of the Invention] Drawing 1 is the outline block diagram of the fuel 
cell system 10 of the mounted mold concerning the operation gestalt of this 
invention. The refining machine 12 as for which the fuel cell system 10 generates 
the reformed gas with which hydrogen gas is included from the mixed liquor of a 
methanol (CH3 OH) and water, The fuel cell eel 14 to which said reformed gas 
which is fuel gas is supplied from this refining machine 12, The methanol tank 16 
which stores said methanol, and the water recovery tank 18 which stores the 
moisture discharged from said fuel cell eel 14 at least, While said methanol and 
water are measured, respectively and are supplied from said methanol tank 16 
and said water recovery tank 18 It connects with the lower part of the methanol 
water-solution tank 20 which supplies said mixed liquor to said refining machine 
12, and said water recovery tank 18, and has the switch bulb 22 which can be 
drained for all the water within this water recovery tank 18 and a water path (it 
mentions later). 

[0015] While the methanol tank 16 is comparatively set as large capacity and the 
methanol path 23 is formed in the methanol water-solution tank 20 from this 
methanol tank 16, the 1st measuring instrument 24 only for the specified quantity 
to supply a methanol is arranged at the way of said methanol path 23. 
[0016] The 1st water path 26 is formed in the methanol water-solution tank 20 
from the water recovery tank 18, and the 2nd measuring instrument 28 is 
arranged at the way of this 1st water path 26. The water recovery tank 18 and 
the methanol water-solution tank 20 are fairly set as small capacity compared 
with the methanol tank 16. Specifically, this methanol water-solution tank 20 is 
set as the capacity which can store the mixed liquor of only a complement in 
collecting the moisture discharged from the fuel cell eel 14 at least after starting 



of the fuel cell system 10 in the empty water recovery tank 18, and starting feed 
water on this methanol water-solution tank 20. The switch bulb 22 is connected 
to the lower part of the water recovery tank 18 through the drain path 30. 
[0017] The fuel path 32 is formed in the methanol water-solution tank 20. The 
mixed liquor in the methanol water-solution tank 20 is supplied to the 3rd 
measuring instrument 36 through the pump 34 arranged at this fuel path 32. 
While an evaporator 38 is connected to the outlet side of the 3rd measuring 
instrument 36, heat of combustion is supplied to this evaporator 38 from a 
combustor 40. The fuel cell stack 42 is connected to the outlet side of an 
evaporator 38 through the refining machine 12. 

[001 8] The fuel cell stack 42 carries out two or more laminatings of the fuel cell 
eel 14 and the separator 44 by turns, and is constituted. The fuel cell eel 14 has 
the hydrogen pole (anode lateral electrode) 48 and air pole (cathode lateral 
electrode) 50 which are opposite-**(ed) on both sides of the solid-state 
polyelectrolyte film 46 and this solid-state polyelectrolyte film 46, and this 
hydrogen pole 48 and this air pole 50 are connected to the loads 52, such as an 
electric motor. 

[0019] The air compressor 54 for supplying the air in atmospheric air (oxidant 
gas) to an air pole 50 and the 1st and 2nd vapor-liquid-separation machines 56 
and 58 for dividing into gas and moisture the blowdown component discharged 
from this fuel cell stack 42 are connected to the fuel cell stack 42. The 1st and 
2nd vapor-liquid-separation machines 56 and 58 establish the 2nd and 3rd water 
paths 60 and 62 for supplying the separated moisture to the water recovery tank 
18, and the 1st and 2nd gas paths 64 and 66 for supplying the separated gas to 
a combustor 40. 

[0020] The 4th water path 68 for supplying moisture to the water recovery tank 
18 is connected to the outlet side of the refining machine 12. In the water 
recovery tank 18 and the methanol water-solution tank 20, the 1st and 2nd level 
gages 72 and 74 which detect water and the oil-level height of mixed liquor are 
established, and these 1st and 2nd level gages 72 and 74 are connected to a 



control circuit 76. A control circuit 76 performs control of the 1st thru/or the 3rd 
measuring instrument 24, 28, and 36 while carrying out actuation control of the 
switch bulb 22 and the pump 34. The seizing signal and stop signal of the fuel 
cell system 10 are inputted into a control circuit 76 by actuation of the system 
startup/safety switch which is not illustrated. 

[0021] Thus, actuation of the fuel cell system 10 constituted is explained below in 
connection with the wastewater approach. 

[0022] First, at the time of start up, the inside of the methanol water-solution tank 
20 is flood condition, mixed liquor (fuel) is sent to the 3rd measuring instrument 
36 of the fuel path 32 under an operation of a pump 34, and the mixed liquor of 
the specified quantity is supplied to an evaporator 38. The mixed liquor steam- 
ized with this evaporator 38 is sent to the refining machine 12, and refining is 
performed. The reformed gas (fuel gas) containing hydrogen gas and the choke 
damp is obtained by this, and this reformed gas is supplied to each hydrogen 
pole 48 of the fuel cell stack 42. On the other hand, the air in atmospheric air 
(oxidant gas) is introduced into each air pole 50 of the fuel cell stack 42 from an 
air compressor 54. 

[0023] Therefore, in each fuel cell eel 14, the hydrogen contained in reformed 
gas ionizes (hydrogen ion), the inside of the solid-state polyelectrolyte film 46 is 
flowed to an air pole 50 side, this hydrogen ion reacts with oxygen and an 
electron by said air pole 50, and water is generated. While this electron serves as 
electrical energy for driving a load 52, the blowdown component (generation 
water is included) discharged from said blowdown component [which is 
discharged from the hydrogen pole 48 side ] and air pole 50 side is introduced 
into the 1st and 2nd vapor-liquid-separation machines 56 and 58. 
[0024] The moisture collected with the 1st and 2nd vapor-liquid-separation 
vessels 56 and 58 is supplied to the water recovery tank 18 through the 2nd and 
3rd water paths 60 and 62, respectively. Moreover, while gas constituents, such 
as unreacted hydrogen gas separated with the 1st vapor-liquid-separation vessel 
56 and choke damp, are led to a combustor40 through the 1st gas path 64, gas 



constituents, such as unreacted oxygen gas separated with the 2nd vapor-liquid- 
separation vessel 58 and nitrogen gas, are led to said combustor40 through the 
2nd gas path 66. In addition, the moisture drawn from the refining machine 12 is 
supplied to the water recovery tank 18 through the 4th water path 68. 
[0025] Next, if detected by the 1st level gage 72, the oil-level height in the 
methanol water-solution tank 20 will be continuously detected by that the water 
level in the water recovery tank 18 became predetermined oil-level height with 
the 2nd level gage 74. Here, the 1st and 2nd measuring instruments 24 and 28 
drive that the oil level of the mixed liquor in the methanol water-solution tank 20 
is below predetermined height under an operation of a control circuit 76, and a 
methanol and water are supplied in said methanol water-solution tank 20 with a 
predetermined mixing ratio from the methanol tank 16 and the water recovery 
tank 18, respectively. 

[0026] On the other hand, the switch bulb 22 is opened as the oil level of the 
mixed liquor in the methanol water-solution tank 20 is more than predetermined 
height, and the water in the water recovery tank 18 is discharged outside through 
the drain path 30. When the oil-level height in this water recovery tank 18 turns 
into below predetermined height, the switch bulb 22 is closed. 
[0027] Subsequently, if the shutdown signal of the fuel cell system 10, for 
example, the stop signal of a system startup/safety switch which is not illustrated, 
is inputted into a control circuit 76, waste water treatment will be started based 
on the flow chart shown in drawing 2 . That is, an input of a shutdown signal 
detects the oil-level height of the mixed liquor in the methanol water-solution tank 
20 (step ST 2). (step ST 1) 

[0028] Here, if the oil level of mixed liquor is more than predetermined height 
(inside of a step ST 3, YES), it will progress to a step ST 4 and the switch bulb 22 
will be opened. For this reason, after the water currently stored in the water 
recovery tank 18 is discharged from the drain path 30 and the inside of this water 
recovery tank 18 becomes empty (inside of a step ST 5, YES), the switch bulb 22 
is closed (step ST 6). 



[0029] On the other hand, when the oil level in the methanol water-solution tank 
20 is lower than predetermined height, it progresses to a step ST 7 and a mixed 
activity with a methanol and water is done. The 1st and 2nd measuring 
instruments 24 and 28 drive, and, specifically, the methanol in the methanol tank 
16 and the water in the water recovery tank 18 are supplied in the methanol 
water-solution tank 20 with a predetermined mixing ratio, respectively. And if the 
oil level of the mixed liquor in the methanol water-solution tank 20 becomes more 
than predetermined height (inside of a step ST 8, YES), it will progress after a 
step ST 4 and all the water in the 1st thru/or the 4th water paths 26, 60, and 62, 
and 68 [ the water recovery tank 18 and ] will be discharged. 
[0030] Thus, with this operation gestalt, while operation of the fuel cell system 10 
has stopped, water does not remain in this fuel cell system 10, for example, 
water is not frozen within the 1st thru/or the 4th water paths 26, 60, and 62, and 
68, and the lock out in tubing by freezing can be prevented as much as possible. 
Thereby, also especially in a cold district, start up of the fuel cell system 10 can 
be ensured, and the effectiveness of becoming possible to raise the 
dependability of said fuel cell system 10 effectively is acquired. 
[0031] And the methanol water-solution tank 20 can be formed into **** capacity 
as much as possible, and large capacity-ization of the methanol tank 16 is both 
attained as if the miniaturization of the fuel cell system 10 whole is attained. 
Therefore, without filling up a methanol frequently, long-distance transit is 
attained and improvement in user-friendliness is achieved. 
[0032] When the oil-level location of the methanol water-solution tank 20 
becomes higher than a predetermined location during operation of the fuel cell 
system 10, or when the oil-level height in the water recovery tank 18 becomes 
higher than a predetermined location, the switch bulb 22 can be opened and 
excessive water can be drained easily and promptly further again. 
[0033] 

[Effect of the Invention] By the fuel cell system concerning this invention, and its 
wastewater approach The methanol tank which stores a methanol, and the water 



recovery tank which stores the moisture discharged from a fuel cell eel etc., The 
methanol water-solution tank which mixes said methanol and water and obtains 
mixed liquor, In case it has the switch bulb for wastewater connected to the lower 
part of said water recovery tank and operation of a fuel cell system is suspended, 
all the water within this water recovery tank and a water path can be made to 
drain only by making said switch bulb open. Thereby, it becomes possible to 
prevent generating of freezing at the time of shutdown. Moreover, when 
excessive water is generated in a fuel cell system, this surplus water can be 
drained easily and promptly only by making a switch bulb open. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the fuel cell system concerning the 
operation gestalt of this invention. 

[Drawing 2] It is a flow chart explaining the wastewater approach of this invention. 

[Description of Notations] 

10 -- Fuel cell system 12 - Refining machine 

14 -- Fuel cell eel 16 - Methanol 



18 -- Water recovery tank 20 -- Methanol water-solution tank 
22 -- Switch bulb 24, 28, 36 - Measuring instrument 
26, 60, 62, 68 -- Water path 38 - Evaporator 
40 -- Combustor 42 -- Fuel cell stack 
72 74 -- Level gage 76 -- Control circuit 
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